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Specifications 

1. Title of the invention Electromagnetic Switch Device 

2 . Claims 

(1) An electromagnetic switch device comprising an 
electromagnetic switch device equipped with a fixed contact member in 
contact with the moveable contact member via the motion of the 
moveable member due to the excitation force of the solenoid coil, and 
two motors connected to the power source via contact of said moveable 
contact member with this fixed contact member, and that is 
constructed of three fixed contact members, and these fixed contact 
members contact each of said motors and said power source. 

(2) An electromagnetic switch device as set forth in Claim 1, 
wherein the contact surface of the moveable contact member has a 
convex surface. 

(3) An electromagnetic switch device as set forth in Claim 1, 
wherein the contact surface covering the fixed contact members has a 
convex surface. 

3. Detailed Description of this Invention 
[Industrial Field of Application] 

This invention relates to an electromagnetic switch device 
suitable for stator motor applications. 
[Prior Art] 



At the present time, this type of electromagnetic switch device 
has been disclosed in Kokoku S44-9559, Kokoku S57-14347 and Kokai 
S59-11160, and is constructed as shown in Figure 5. For the brief 
description based on this figure, 1 is the electromagnetic switch, 2 
refers to the plunger, 3 is the solenoid coil, 4 is the moveable 
contact member, 5 and 6 refer to the fixed contact members, 7 and 8 
are relays, 9 and 10 are coils, 11 and 12 are standard contacts, 13 
refers to the key switch, 14 is the battery, 15 and 16 are the direct 
current motors, 17 and 18 are the motor rotating axles, 19 and 2 0 are 
the over-running clutches, 21 and 22 refer to pinions, 23 is the 
internal gear, 24 is the output rotating axle, 25 and 26 are the 
bearings, 27 is the helical spline, 28 is the stopper, 29 refers to 
the sleeve, 30 is the engaged lever, 31 is the shift lever, 32 is the 
pinion and 3 3 is the ring gear. 

With an electromagnetic switch device with this type of 
structure, 
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if the key switch 13 is closed, the solenoid coil 3 contacts the 
battery 14 and is charged. As a result, the plunger 2 moves in the 
right /left direction shown in the figure, the shift lever 31 rotates 
in the counterclockwise direction shown in the figure, and the pinion 
32 moves in the right/left direction shown in the figure on the 
output rotating axle 24 to engage with the ring gear 33, At this 
point, the moveable contact member 4 comes into contact with the 
fixed contact members 5, 6 so the coils 9, 10 are charged and the 
standard contacts 11, 12 are closed. As a result, the direct current 
motors 15, 16 contact the battery 14 and rotate. The rotational force 
of these motors 15, 16 is transmitted to the ring gear 33 via the 
output rotating axle 24 and starts the engine. 

When the engine starts and the pinion 32 rotates by sliding 
around the ends of the ring gear 33, the rotational force of one of 
the direct current motors 15 or 16 is transmitted to the pinion 32 
and the pinion 32 moves on the output rotating axle 24 until it is 
engaged with the ring gear 33 in the proper position. Then, the 
moveable contact member 4 contacts the fixed contact members 5, 6. 
[Problems this Invention is to Solve] 

However, with this type of electromagnetic switch device, if 
charging the two direct current motors 15, 16, two relays 7, 8 are 
required, which complicates production and causes problems with the 
large size of the device. 
[Means of Solving the Problems] 

The electromagnetic switch device relating to the present 
invention is constructed of three fixed contact members and these 
fixed contact members are connected to each of the two motors and the 
power source. 

The present invention has taken this type of situation into 
consideration and submits an electromagnetic switch device with 
simplified production that is a switch device with a compact design. 
[Operation] 

The present invention is constructed with three fixed contact 
members and since these fixed contact members are connected to each 
of the two motors and the power source, there is no need for relays 
to charge the two motors, as is currently required. 
[Embodiments] 

Figure 1 is a circuit diagram showing the electromagnetic switch 
device relating to the present invention. Figures 2 and 3 are the 
exploded perspective view and the rear view showing the important 
parts of the same electromagnetic switch device. Figure 4 is a cross- 
section diagram of IV- IV in Figure 3. In these figures, the product 
shown by symbol 41 is a soft steel yoke which has fitting parts 41a 
at each end and an internal flange (not shown in the figure) , and the 



entire unit is cylindrical. 42 is the bobbin manufactured of nylon 
resin and is housed in the above-mentioned yoke 41. A solenoid coil 
4 3 and a support coil 44 are wound around the perimeter. 4 5 is the 
fixed steel core with an' insertion opening 45a in the center, which 
is secured to the synthetic resin switch cap 4 6 and the above- 
mentioned fitting part 41a via caulking, 47 is the moveable member 
with a flange 47a and a stopper slot 47b, which is inserted into the 
above-mentioned insertion opening 45a and is mounted to freely move 
inside the above-mentioned bobbin 42 in the direction of the axle. 
The flat moveable contact member 4 9 is inserted into one end via the 
stopper 48 around insulated bushing 50. This moveable contact member 
49 is produced of press formed electrolytic copper, with an insertion 
opening 4 9a in the center through which the moveable member 47 can be 
inserted. 51 refers to the three fixed contact members opposing the 
above-mentioned moveable contact member 49, which is equipped with an 
opening 46a mounted to the above-mentioned switch cap 46 using a gear 
washer 52. These three fixed contact members are constructed of 
header formed electrolytic copper, have spherical convex surfaces 53 
on the contact surface covering and are arranged in positions at 120° 
intervals with the same circumference. As a result, it is possible to 
produce a switching mechanism with stable, large capacity switching 
operation. Also, these fixed contact members are connected to each of 
the two direct current motors 54 and the power source 55 and are 
constructed such that both of the above-mentioned direct current 
motors 54 are connected to the above-mentioned power source 55 via 
contact of the above-mentioned moveable contact member 49 with the 
above-mentioned fixed contact member 51. 56 and 57 are springs that 
apply force in the direction of the above-mentioned yoke 41 axle and 
are positioned between each of the stoppers 4 8 and the switch cap 4 6 
as well as between the flange 47a and the insulated bushing 50. 58 
refers to the lead wire for the solenoid coil and is connected with 
solder to the connector 60 caulked to the switch cap 46 with a miter 
joint 59. 
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Also, 61 is an insulated washer in between the stopper 48 and the 
moveable contact member 49. 62 is the connector that connects to the 
solenoid coil 43. 63 is the key switch and 64 is the packing. 

In the electromagnetic switch device constructed in this manner, 
when the key switch 63 is closed, the excitation force of the 
solenoid coil 43 moves the moveable member 4 7 up in Figure 1 and the 
moveable contact member 4 9 makes contact with the fixed contact 
member 51 convex surface 53. The voltage of the power source 55 is 
applied to the two direct current motors 54 via the three fixed 
contact member 51 and starts the engine in the same manner as above. 

The electromagnetic switch device in the present invention is 
constructed of three fixed contact members 51 and these fixed contact 
members 51 are connected to each of the two direct current motors 54 
and the power source 55 so it becomes unnecessary to have two relays 
to charge the two motors, as is currently required. 

This embodiment shows an example of a flat shaped moveable 
contact member 49 and contact surfaces covering the fixed contact 
members 51 that are convex surfaces 53, but the present invention is 
not limited to such. Naturally, the contact surface of the moveable 
contact member 49 and the contact surface covering the fixed contact 
members 51 can be convex, or only the moveable contact member 49 
contact surface can be convex. 

Furthermore, if an electrical contact material such as silver or 
tungsten adheres to the surface of the fixed contact members 51 
connected to the power source 55, the contact volume equilibrium of 
the device is improved. 

Additionally, this embodiment shows an example using a stator 
motor but the present invention can be applied to any standard 
electric motor. 
[Effect of the Invention] 

With the present invention described above, there are three 
fixed contact members, and these fixed contact members contact each 
of the two motors and the power source, so there is no need for 
relays to charge the two motors, as is currently required and so 
production can be simplified and is a device with a compact design 
4. Brief Description of the Figures 

Figure 1 is a circuit diagram showing the electromagnetic switch 
device relating to the present invention. Figures 2 and 3 are the 
exploded perspective view and the rear view showing the important 
parts of the same electromagnetic switch device. Figure 4 is a cross - 
section diagram of IV- IV in Figure 3. Figure 5 is a cross-section 
figure showing a conventional electromagnetic switch device. 
43...solenoid coil; 45...fixed steel core; 47..jnoveable member; 
4 9...moveable contact member; 51...fixed contact member; 54...direct 
current motor; 55...power source. 
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Figure 1 




43: solenoid coil 
47:moveable member 
49: moveable contact member 
51: fixed contact member 
54: direct current motor 
5 5 : power source 



Figure 2 
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Figure 3 



Figure 4 





Amendment of Proceedings (voluntary) 
September 21, 1985 

[illegible seal] 
To: The Commissioner of the Japanese Patent Office 

1. Case Identification Patent application 60-99935 

2. Title of the Invention 

Electromagnetic switch device 

3. Person Filing Amendment 

Relationship to the case: patent applicant 

Address: 2-2-3 Marunouchi, Chiyoda-ku, Tokyo 



Name: (601) Mitsubishi Electric Corporation 

Representative: Morio Shiki 

4 . Agent 

Address: 2-2-3 Marunouchi, Chiyoda-ku, Tokyo 

Mitsubishi Electric Corporation 
Name: (7375) Patent Attorney Masuo Oiwa 

(contact 03-213-3421 Patent Department) 

[illegible seal] 
[illegible seal] 

5. Parts Amended 

Detailed description of the invention in the specifications 

6 . Content of the Amendment 

[note: incorporated into the text of the translation] 



